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Description 

Technical area 

The present Invention relates to a method and an 
arrangenfient for synchronizing two or more Individual 
communication networks of the time multiplex type, in 
order to form a composite network thereof, said individ- 
ual communication networks having nodes via which cy- 
clic transmission of time frames Is performed, said time 
frames including time slots Intended for data transmis- 
sion. 

Prior art. 

In a very fast network with a multidimensbnal topol- 
ogy, i.e. a network composed of several Individual com- 
munication networks, a total synchronization is difficult 
to obtain. The frame repetition frequency must be the 
same over the whole network, but the individual com- 
munication networks can work with different clock and 
data rates. When the data transmission reaches a rate 
of an order of magnitude of Gigabit/s the amount of data 
in a node can grow very fast if the node connects data 
between two communication networks and the supply 
of data from one of the networks is faster than the output 
of data on the other network. As a result buffering prob- 
lems can occur in such a node. 

Descriptton of the Inventfon. 

The object of the invention Is to eliminate disadvan- 
tages of the kind indicated above in very fast networks 
with a multidimensional topology 

The Invention Is based upon the realization that this 
object can be attained, surprisingly enough, by eliminat- 
ing the need of phase synchronizatton between the dif- 
ferent communication networks, and more particularly 
by determining, in the method according to the inven- 
tion, the transmission rate of the Individual communtea- 
tion networks by 

forming a fixed idle pattern, common to the compos- 
ite network, and a fixed triggering pattern, and 
adding said idle pattern to each time frame sent 
from a node, followed by said triggering pattern as 
a means for indfcating a start for transmitting a next 
timeframe. 

The arrangement according to the inventfon is char- 
acterized by 

one node of the composite network being assigned 
the role as a superior master node which, for deter- 
mining the transmission rate of the indivWuai com- 
munication networks includes 
means for forming a fixed idle pattern, common to 
the composite network, and a fixed triggering pat- 



tern, and 

means for adding said idle pattern to each time 
frame transmitted from said supertor master node, 
followed by said fixed triggering pattem as a start 

s of next time frame, 

one node of each of sakJ individual networics being 
assigned the role as a master node for synchroniz- 
ing the data transmissfon of the respective network, 
said master node Including means for starting, at 

10 the receipt of the triggering pattern in therein, trans- 
mission of a new time frame from this master node. 

Thus, one node in the composite network is as- 
signed the role as a superior master node determining 

IS the transmission speed of the indivkJual communicatfon 
networks. This is obtained by adding a fixed idle pattem 
to each time frame sent out from the node, followed by 
a fixed triggering pattern as a start of the next time 
frame. At the receipt of the triggering pattern in a master 

20 node in an individual commun teat ton network, which 
synchronizes the data transmission of this communica- 
tfon network, the master node starts sendinga newtime 
frame! 

For maintaining the phase or bit synchronizatfon In 

2S an individual communicatfon networic, the first node is 
chosen to be a master. The master node continuously 
sends out data or a clock pattem. Node number two re- 
ceives data or a clock pattern so that the PLL (Phase 
Locked Loop) thereof is locked to the master clock. The 

30 clock of the second node will be locked to the master 
clock at the t.^nsrT!issicn of data to the other nodes en 
the bus. In the same way the other nodes will fock their 
PLLs to the up-stream PLL. 

The superior master detemilnes the transmission 

35 speed in the whole composite network. Each individual 
network therein is tocked to this speed for sending out 
time frames. This is carried through by the superior mas- 
ter starting each frame with the triggering pattem. This 
pattem is recognized and fonwarded by all other nodes 

40 down-Stream in the networic If one node is master in 
another networit it starts a new frame therein. When a 
master has stopped sending a frame it waits until it re- 
ceives the triggering pattem anew before it starts send- 
ing a new frame. 

45 

nft.qcription of the drawings. 

The invention will now be described more ctosely 
with reference to the drawings, on whfoh 

so 

Figure 1 schematteally. as an example, shows a 
smaller section of a networit composed by several 
communfcatlon networks,. 
Figure 2 is a comparative assembly of three time 
6S frame sequences appearing in acomposite network 
according to the inventfon, viz. from a superior mas- 
ter node, a master node in a fast part-network, and 
a master node in a sfow part-networi«. respectively. 
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Figure 3 in a similar assembly as in Figure 2 illus- 
trates the action of propagation delay on the frame 
sequences according to Figure 2, 
Figure 4 schematically shows the topology of a net- 
work occuring in practice, in which the invention can 
be used, 

Figure 5 shows a schematical block diagram of orie 
embodiment of a receiving master node included in 
the network according to Figure 4. 

Preferred embodiments. 

With reference to Figure 1 a composite networic Is 
made up of individual communication networks of the 
time multiplex type. More particularly, these communi- 
cation networks are exemplified by six buses B1-B6 
containing five nodes N1 -N5. The nodes N2-N5 are the 
starting node on each one of the respective buses 
B3-B6. From the node N1 buses 81 and 82 start. The 
nodes N3 and N5 are k)cated on the bus 81 . the node 
N2 on the bus 82, and the node N4 on the bus B4. 

Each one of the nodes N2-N5 by virtue of Its tocation 
at the beginning of a bus, has been assigned the role 
as a master node controlling the frame synchronization 
on this bus. The node N1 by virtue of its location at the 
beginning of all buses has been assigned the role as a 
superior master node controlling the synchronization of 
the master nodes of these buses. 

Although not shown, the buses of the net, of course, 
include other nodes than master nodes. 

The data transmission is divided into time frames, 
schematically illustrated in Figure 2. The overall cycle 
time includes, in turn from the beginning of the frame, a 
fixed triggering pattern TM, data D in a time slots not 
shown, and a fixed idle pattem TOM. 

The idle pattem TOM is stored in the computer of 
the superior master node and is added by the latter to 
the time frame as a reaction to a time slot counter In- 
cluded in this node having finished counting. This can 
e.g. be done, in a way easily realized by the man of the 
art, by assigning to the time frame an extra time stot ob- 
taining the idle pattem. To the idle pattern a new fixed 
triggering pattem TM is added as the start of the next 
time frame. 

Each frame is thus started by a triggering pattern 
TM. This pattern is created and distributed by the master 
nodes over the buses, such as 81-86. Nodes down- 
stream detect the pattern and synchronize their logic for 
a new frame! It does not matter if the data transmission 
time is not the same on different buses, but the total cy- 
cle time has to be the same. 

The superior master node N1 starts its frame with 
the triggering pattern.When this pattem reaches a mas- 
ter node. i.e. one of the nodes N2-N5. this node knows 
that a new time frame has begun. The master node then 
starts the frame on its bus, i.e. the respective one of the 
buses 83-86. by transmitting a triggering pattem down- 
stream. For obtaining synchronlzatton without the mas- 



ters beginning to "slip" with respect to each other, each 
cycle is ended by the idle pattem. 

The idle pattem makes possible obtaining cycle 
synchronization without having complete clock synchro- 
5 nization between the part-networks 81 -86. If the clocks 
of the master nodes do not woric with the same speed 
the difference is absorbed by the idle pattem. If the clock 
of one master node is very fast the node has to wait until 
It receives the trigging pattem before being able to start 
10 sending on its bus/buses. On the other hand, if its clock 
is stow it has the idle time at its disposition for completing 
its transmission until it receives the triggering pattem in- 
forming of the fact that transmission shall start. The 
empty space sent out by the master nodes will not have 
IS the same length. Therefore the idle pattern added by the 
supertor master node has to be long enough for al towing 
all master nodes to end their transmisstons in time for 
receiving the triggering pattern. 

In Figure 2 the frames from one supertor master 
20 node and two respective master nodes 1 and 2, as an 
example, are compared with each other. As can be seen 
the length of the idle pattem TOM1 added by the supe- 
rior master node is between the empty spaces TOM2 
and TOM3, respectively, of the two master nodes. The 
25 empty space TOM2 of the master node 1 is the tongest 
one since it sends fastest, whereas the empty space 
TOM3 of the master node 2 is the shortest one since it 
sends slowest. As an example the time tjoM ^® '^'^ 
pattem added by the supertor masternode can be put to: 

tTOM = 2xAf/fxT, 

where 

Af/f = the accuracy of the oscillator 

T= 1/frame repetition frequency. 
There will be a short propagation delay before the 
master node begins its transmission but this delay will 
be constant throughout the network and does not affect 
the synchronization. In Figure 3 an example of propa- 
gatton delay of the masters according to Figure 2 is il- 
lustrated. 

The method according to the inventton can be ap- 
plied in the MAC-protocol PTM (L. GaufRn. L Hdkans- 
son, 8. Pehrson, 

Multi-Gigabit Networking based on PTM, 1:st Mul- 
tlG workshop. Stockholm, November 1. 1990). This is a 
connection orientated high speed protocol for Gigabit- 
networks. The topotogy thereof is a double fibre bus, 
shown schemattoally in Figure 4. PTM stands for Pro- 
gramable Time Multiplex. 

The band wkJth is divided into time frames with the 
length T Each cycle is divided into N time slots and each 
time stot is used for transmitting a n-bitframe. From the 
beginning T=125 ^is, N=2048, and n=64 bits. 

The main property of the MAC-protocol is that a 
small number of the time slots (called static slots) are 
used as control channels between the nodes. All other 
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time sbts (called dynamic slots) constitute free band 
\ width and are dynamically assigned to nodes. From the 

beginning the dynamic slots are evenly distributed be- 
tween all nodes although the distribution Is different on 
each one of the buses. 

Another important property of the PTM-network is 
that each node can be connected to 1, 2 or 3 double 
fibre buses, and that the contents in a time slot on a 
double bus can be connected over to a time slot on an- 
other double bus. 

One of the most interesting aspects of this network 
with many individuals Is that the differences between 
LAN (Local Area Network), MAN (Medium Area Net- 
work) & WAN (Wide Area Network) disappears. In future 
the fibres of the very fast network are supplied by the 
telecommunication companies as dark fibres with wall 
adapters, where the own equipment can be connected. 

Frame synchronization In the PTM-networi< Is ob- 
tained In the following way 

Each node on the same bus is totally synchronized 
by use of a PLL. For synchronization between different 
buses an idle pattern according to the above Is used in 
accordance with the Invention. At use of the system with 
idle pattern and PLL no very accurate clock signals are 
needed In the nodes. Crystals with a tolerance of 200 
ppm can be used. 

For avoiding cycle slip the length of the Idle pattem 
has to be longer than the difference in cycle time be- 
tween the slowest and fastest buses of the network. The 
maximum difference in cycle time is here 2 x 200 ppm 
= 400 ppm. A cycle time of T=l 25\i gives an idle time of 
50 ns. If this is translated Into bits (a bit = 0,925 ns) this 
will give a smallest length of the idle pattem of 54 bits. 
The total number of data bits in a time frame is approx- 
imately 130000. This gives an overhead of less than 1 
promille. 

The PLL must receive a signal for keeping the clock 
signal stable. The idle pattem is therefore made as a bit 
sequence. There is no problem using a bit sequence for 
Illustrating idling since the time slot counter will know 
when the frame has come to an end. 

Two things are required by the triggering pattem be- 
fore a riew frame can be started. Firstly, there must be 
no doubt that It is the quesiton of a triggering pattem. 
Secondly, the counter in the node must have indicated 
the end of the frame before the triggering pattem arrives. 
The idle pattem must be fong enough for guaranteeing 
that the slowest bus will be able to end its frame. 

Figure 5 as an example schematically shows the 
composition of a receiving node in the network accord- 
ing to Figure 4. On the incoming fibre designated 2 either 
data or a clock pattem will appear. In the way described 
above, received data are divided into time frames, in- 
cluding triggering pattem, data and idle pattem. 

Data or the clock pattern is supplied via the receiver 
4 of the receiving node to a phase kxking circuit 6 kx;k- 
ing the PLL of the node to the clock of a master node. 
The clock of the receiving node will thereby be kx:ked 



to the master clock at the transmission of data to other 
nodes in the network. 

Data are f urthemnore received in a data multiplexor 
8 which passes on Incomming data divided into 16-bit 

s packets to a triggering pattem comparator 10. In the 
comparator 10 the fixed triggering pattem is stored for 
comparison with and identification of the triggering pat- 
tem of an incoming time frame, said triggering pattern 
preceded by the idle pattem being included in the first 

10 16 bit packet. A condition for starting detection of the 
triggering pattern is obtained from a counter 12 whfch is 
controlled by the PLL of the node, and the period of 
which is similar to the cycle time of a time frame minus 
the length of the idle pattem. 

IS After having finished counting the counter 1 2 emits 
the condition to the comparator 10, indicated by an ar- 
row 14, in the form of a signal to start kx>klng for the 
triggering pattem. As soon as the triggering pattem has 
been detected, a reset signal is sent from the compara- 

20 tor 1 0, indicated by an arrow 1 6, tothe counter 1 2, which 
starts a new counting cycle. At the same time transmis- 
sion is started, indicated by an arrow 18. of data in the 
form of 64 bit packets to a so called DTM-machine (Dis- 
tributed Time Multiplex), not shown. Principally, this is a 

2S switch having control information for connecting data to 
one or several receiving units, e.g. an interface of a com- 
puter, a node located in the same network or in another 
one, etcetera. 

More closer details regarding the above descrip- 

30 tion, as well as design and functbn of the networks, 
busses, .nodes and blockS; schematically shown in Fig- 
ures 1 , 4 and 5. appear as self-evident to the man of the 
art and need therefore not be described more closely 
here. 

3S 

Claims 

1 . A method for synchronizing two or more individual 
40 communication networks of the time multiplex type, 

in order to form a composite network thereof, said 
individual communication networi^s having nodes 
via whteh cyclk; transmission of time frames is per- 
formed, said time frames including time stots In- 
45 tended for data transmission, characterized by 

determining the transmission rat e of t h e .indivldr 
ual communication networks by 
forming a fixed Idle pattem, common to the 
so composite network, and a fixed triggering pat- 

tern, and 

adding saW idle pattem to each time frame sent 
from a node, followed by saW triggering pattern 
as a means for indk:atlng a start for transmitting 
ss a next time frame. 

2. A method according to claim 1 . characterized by 
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assigning to one node in the composite network 
the role as a superior master node determining 
the transmission speed of the Individual com- 
munication networks by adding said fixed idle 
pattern to each time frame sent out from said s 
superior master node, fotowed by said fixed 
triggering pattern, and 

assigning to one node in each of said Individual 
networks the role as a master node synchroniz- 
ing data transmission of this networi^, 
said triggering pattern at the receipt thereof in 
one of said master nodes starting transmission 
of a new time frame from this master node. 

A method according to claim 1 or 2. characterized is 
by forming the length of the Idle pattern substantially 
greater than the length of the difference between 
the cycle times of the fastest and slowest commu- 
nication networks. 

20 

A method according to any of claims 1-3, charac- 
terized by controlling said addition of the fixed Idle 
pattern by means of a counter, 

Anarrangementforsynchronizingtwoormorecom- 2S 
munlcation individual networks of the time multiplex 
type, for forming a composite network thereof, said 
indlvkJual networks having nodes (N1 -N5) via which 
cyclfc transmlsston of time frames is performed, 
said time frames Including time slots Intended for 30 
data transmlsston, characterized by 

one node (N1 ) of the composite network being 
assigned the role as a superior master node 
which, for determining the transmission rate of 35 
the individual communfcatkwi networics 
(B1-B6), includes 

means for forming a fixed idle pattern (TOM), 
common to the composite network, and a fixed 
triggering pattern (TM). and ^ 
means for adding said kJle pattern to each time 
frame transmitted from said superior master 
node, followed by said fixed triggering pattern 
(TM) as a start of next time frame, 
one node of each of said Individual networks ^ 
being assigned the role as a master node 
(N2-N5) for synchronizing the data transmis- 
sion of the respective network, said master 
node Including means (8-12) for starting, at the 
receipt of the triggering pattern In therein, trans- so 
misston of a new time frame from this master 
node. 

An arrangement according to claim 6, characterized 
In that saki means for starting transmission of a new s$ 
time frame from a master node include 

a counter (1 2), the cycling time of which Is sim- 



ilar to the cyling time of a time frame minus the 
length of the idle pattern, and 
a triggering pattern comparator (10) having 
means for storing the fixed triggering pattern 
and for comparing it with and identifying a trig- 
gering pattem of an incoming time frame, 
said counter being connected to the compara- 
tor for transmitting, after having finished to 
count, a signal to the comparator to begin de- 
tectton of an incoming triggering pattem. 



PatentaneprDche 

1. Verfahren zur Synchronlsierung von zwei oder 
mehr indivkluellen Kommunikatlonsnetzwerken 
des Zeitmultlplextyps, um daraus ein zusammenge- 
setztes Netzweric zu biWen, wobel die individuellen 
Kommunikatlonsnetzwerice Knoten haben, Ober 
welche eine zyklische Obertragung von Zeitrahmen 
durchgefuhrt wird, wobei die Zeitrahmen Zeitschlit- 
ze einschlieflen. wetehe fOr die DatenQbertragung 
vorgesehen sind, gekennzelchnet durch: 

Bestlmmung der Obertragungsrate der indivi- 
duellen Kommunikattonsnetzwertce durch 

Bilden eines festen L«erlaufmusters. wetehes 
das zusammengesetzte Netzwerk gemeinsam 
hat. und eines festen Auslosemusters. und 

HInzufOgen des Leertaufmusters zu jedem 
Zeitrahmen, welcher von einem Knoten gesen- 
det wird, gefolgt von dem Auslosemuster ate ei- 
nem Mlttel zur Anzeige eines Anfangs zur 
Obertragung eines nachsten Zeitrahmens. 

2. Verfahren nachAnspruchl. 

dadurch gekennzelchnet daB: 
einem Knoten in dem zusammengesetzten 
Netzweric die Rolle eines Oberiiauptknotens 
zugeordnet wird, weteherdie Obertragungsge- 
schwindigkeit der indivkJuellen Kommunikatl- 
onsnetzwerice bestimmt durch Addieren des fe- 
sten Leeriaufmusters zu jedem von dem Ober- 
hauptknoten ausgesendeten Zeitrahmen, ge- 
folgt von dem festen Auslosemuster, und 
einem Knoten in jedem der indivkJuellen Netz- 
werke die Rolle als Hauptknoten zugeordnet 
wird, weteher die DatenQbertragung dieses 
Netzwerices synchronisiert. 
wobei das Auslosemuster be! seinem Empfang 
In einem der Hauptknoten die Obertragung ei- 
nes neuen Zeitrahmens von diesem Hauptkno- 
ten startet. 

3. Verfahren nach Anspruch 1 oder 2, 
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dadurch gekennzeichnet, da3 

die Lange des Leeriaulmusters wesentlich linger 
geblldet wird als die Lange der DIfferenz zwischen 
den Zykluszeiten der schnellsten und langsamsten 
Kommunikationsnetewerke. * 

4. Verfahren nach einem der Anspruche 1 bis 3, 
dadurch gekennzeiehnet, da3 

die Hinzuf ugung des f esten Leeriaulmusters mittels 
eines Zahlers gesteuert wIrd. 

5. Eine Anordnung zur Synchronisierung von zwel 
Oder mehr individuellen Kommunikationsnetzwer- 
ken des Zeitmultiplextyps, urn daraus ein zusam- 
mengesetztes Netzwerk zu bilden. wobei die Indivi- is 
duellen Netzwerke Knoten (N1-N5) haben, Ober 
welche die zyklische Obertragung von Zeltrahmen 
durchgef Ohrt wird, wobei die Zeitrahmen fur die Da- 
tenubertragung vorgesehene Zeitschlitze haben. 

20 

dadurch gekennzelehnet, daB 

einem Knoten (N1) des zusammengesetzten 
Netzwerks die Rolle als Oberhauptknoten zu- 
geordnet wird, weteher zur Bestimmung der 
Ubertragungsrate der indivkJuellen Kommuni- 
kationsnetzwerke (B1 -B6) 

eine Vorrichtung zur Bildung eines f esten Leer- 
laufmusters (TOM), welches das zusammen- ^ 
gesetzte Netzwerk gemeinsam hat, und zur Bii- 
dung eines festen Auslosemusters (TM) ent- 
halt, und 

eine Vomchtung zur Addierung des Leerlauf- 3$ 
musters zu jedem von dem Oberhauptknoten 
ubertragenen Zeitrahmen, gefolgt von dem fe- 
sten Auslosemuster (TM) als einem Anfang des 
nachsten Zeltrahmens, 

40 

wobei einem Knoten jedes individuellen Netz- 
werkes die Rolle als Hauptknoten (N2-N5) zur 
Synchronisierung der Datenubertragung des 
jeweiligen Netzwerkes zugeordnet wird. wobei 
der Hauptknoten eine Einrichtung (8-12) ent- ^ 
halt, urn beim Empfang des Auslosemusters 
die Obertragung eines neuen Zeitrahmens von 
diesem Hauptknoten zu starten. 

6. Anordnung nach Anspruch 5. ^ 

dadurch gekonnzelchnot, daO 

die Vorrfchtung zum Starten der Obertragung 
eines neuen Zeitrahmens von einem Haupt- ss 
knoten enthdit: 

einen Zahler (12), dessen Taktzeit ahnlich der 



Taklzeit eines Zeitrahmens abzOglich der Lan- 
ge des Leerlauf musters ist, und 

einen Ausldsemusterverglelcher (10), der eine 
Vorrichtung hat zur Speicherung des festen 
Auslosemusters und fOr dessen Vergleich mit 
einem Auslosemuster eines ankomenden Zeit- 
rahmens und der Identifizierung eines Auslose- 
musters eines ankommenden Zeitrahmens, 

wobei der Zahler mit dem Vergleicher verbun- 
den Ist, urn nach dem Ablaut des Zahlens ein 
Signal an den Vergleicher zu Dbertragen, daB 
die Erfassung eines ankommenden Auslose- 
musters begonnen werde. 



Revendleations 

1 . Proc6d6 pour synchroniser au moins deux r6seaux 
de t6l6communk»tion individuels du type i multi- 
plextemporel. dans le but de former unr6seau com- 
posite de ceux-ci, ces r6seaux de telecommunica- 
tion Individuels ayant des noeuds par 1' intermddiaire 
desquels une transmission cyclique de frames tem- 
porelles est effectu6e, ces frames temporelles com- 
prenant des crdneaux temporels qui sont destines 
h la transmisskjn de donndes, caract6ris6 en ce que 

on determine la cadence de transmission des 
reseaux de teiecommunicaiion Individueis, en 
formant une configuratton de repos fixe, com- 
mune au rdseau composite, et une configura- 
tion de declenchement fixe, et 
on ajoute cette configuration de repos k chaque 
frame temporelle emise par un noeud, en la fai- 
sant suivre par la configuration de declenche- 
ment, i titre de moyen pour indiquer un point 
de commencement pour la transmission d'une 
trame temporelle suivante. 

2. Proc6d6 selon la revendication 1 , caract§ris6 en ce 
que: 

on attribue k un noeud dans le r6seau compo- 
site le r6le d'un noeud nnaTtre supdrieur. deter- 
minant la Vitesse de transmlssfon des reseaux 
de teiecommunfcatton indivWuels, en ajoutant 
la configuration de repos fixe h chaque trame 
temporelle qui est 6mise par le noeud mattre 
superieur. et en la faisant suivre par la configu- 
ratkxi de declenchement fixe, et 
on attribue k un noeud dans chacun des re- 
seaux individuels le rdle d'un noeud mattre syn- 
chronisant la transmission de donnees de ce 
reseau, 

la receptfon de la configuration de declenche- 
ment dans run des noeuds maitres detemfii- 
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nant le commencement de la transmission 
-Si d'une nouvetle trame temporelle k partir de ce 

noeud maTtre. 

3. Proc6d6 selon la revendicatlon 1 ou 2, caract6ris6 s 
en ce qu'on fixe la longueur de la configuration de 
repos de fa^on qu'elie soit notablement plus grande 
que la longueur de la difference entre les pdriodes 

de cycle du rdseau de telecommunication le plus 
rapide et du rdseau de telecommunication le plus io 
lent. 

4. Proc6d6 selon rune quelconquedesrevendications 
1-3, caracterise en ce qu'on commande I'ajout de 

la configuration de repos fixe au moyen d'un comp- is 
teur. 



similaire k la periode de cycle d'une trame tem- 
porelle, moins la longueur de la configuration 
de repos, et 

un comparateur de configurations de deden- 
chement (1 0) comportant des moyens pour en- 
reglstrer la configuration de dedenchement 
fixe et pour la comparer avec une configuration 
de dedenchement d'une trame temporelle en- 
trante, ainsi que pour Identifier celle-ci, 
le compteur etant connecte au comparateur 
pourtransmettre un signal au comparateur, une 
fois que le comptage est termine, pour com- 
mencer la detection d'une configuration de de- 
denchement entrante. 



5. Dispositif pour synchroniser au moins deux reseaux 
de telecommunication individuals du type k multl- 
plexagetemporel, pourformer un r6seau composite ^ 
de ceux-ci, ces reseaux indlviduels ayant des 
noeuds (N1-N5) par I'intermediaire desquels la 
transmission de trames temporelles est effectuee, 
ces trames temporelles comprenant des creneaux 
temporels qui sont destines k la transmission de 
donnees, caracterise par : 



rattributlon k un noeud (N1) du r6seau compo- 
site du rdle d'un noeud maTtre superieur qui, 
pour la detemilnation de la cadence de trans- so 
■ mission des reseaux de teieccmmunicaticn 
(B1 -86) individuals, comprend : 
des moyens pour former une configuration de 
repos (TOM) fixe, commune au reseau compo- 
site, et une configuration de dedenchement 3S 
(TM) fixe, et 

des moyens pour ajouter laconfiguratton de re- 
pos k chaque trame temporelle transmise k 
partir du noeud maTtre superieur, la configura- 
tion de repos etant suivie par la configuration 40 
de dedenchement (TM) fixe, k titre de debut de 
la trame temporelle sulvante. et 
I'attribution k un noeud de chacun des reseaux 
individuals du r6le d'un noeud maTtre (N2-N5) 
pour synchroniser la transmission de donnees 45 
du reseau respectif , ce noeud maTtre compre- 
nant des moyens (8-12) pour commencer, k la 
reception de la configuration de dedenche- 
ment dans ce noeud, la transmission d'une 
nouvelle trame temporelle 6 partir dece noeud so 

maTtre. 

6. Dispositif selon la revendication 5, caracterise en 
ce que les moyens destines k commencer la trans- 
mission d'une nouvelle trame temporelle k partir ss 
d'un noeud maTtre comprennent 

un compteur (12) dont la periode de cycle est 
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